] and a 4-fold increase in levels at Liprin-a synapses. Direct visualization of Synthe number nSyb-GFP puncta in Liprin-a mutant motor aptobrevin-GFP transport in living animals demonaxons in the peripheral nerves as compared to controls strates a decrease in anterograde processivity in Lip-[ Figure 1G ]. In contrast, we did not see abnormal distririn-a mutants but also an increase in retrograde butions of mitochondria or the microtubule-associated transport initiation. Pull-down assays reveal that Lipprotein Futsch/MAP1b in Liprin-a mutants (data not rin-␣ interacts with Drosophila Kinesin-1 (Khc) but shown). These findings suggested that Liprin-α is necnot dynein. Together, these findings suggest that Lipessary for efficient transport of SVPs.
of synaptic proteins. The failure of Liprin-a NMJs to accumulate normal levels of nSyb-GFP and NC82 could result from inefficient active-zone assembly or a disruption in the anterograde transport of these materials.
To directly test whether Liprin-α is required for normal transport of SVPs, we visualized the transport of nSyb-GFP cargo along motor axons in intact thirdinstar larva by using rapid-scan confocal microscopy [Figures 4A-4H; see Supplemental Experimental Procedures and Movie S1]. To determine the flux of transport, we measured cargo translocation in heterozygous controls and Liprin-a homozygous larvae for a total time of 88 min and counted the movement of a total of 1640 nSyb-GFP-positive puncta. For the data in panels 4I, 4J, and 4K, n = 8 animals for the controls and n = 13 animals for the Liprin-a homozygous conditions. The results of this analysis reveal that loss of Liprin-a significantly decreases the flux of SVPs in the anterograde direction, increases the flux in the retrograde direction, but does not change the total flux [ Figure 4I ].
Previous studies have suggested coordination between anterograde and retrograde transport [16, 17] . To understand how disruption of Liprin-a alters the balance of transport, we measured the number of transition events (stops, starts, and directional reversals for anterograde and for retrograde cargos; in total, 602 events were counted) [ Figure 4J ]. For each group, the relative probability of an event occurring was normalized based on the levels observed in the control genotype. We found that loss of Liprin-a increased the probability that a vesicle moving in the anterograde direction would stop (A to S) by nearly 3-fold but had no effect on the persistence of retrograde transport (R to S) [ Figure 4J ]. In addition, we found that when vesicles were moving in the anterograde direction or were paused, they were significantly more likely to begin moving in the retrograde direction (anterograde to retrograde and stopped to retrograde) in Liprin-a mutants (3.5-fold and nearly 2-fold, respectively) [ Figure 4J ]. This demonstrates that loss of Liprin-a disrupts anterograde traffic by decreasing the processivity of transport and augments retrograde transport by increasing the initiation of retrograde movement. 287.
